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FOREWORD 



THIS BOOK IS released on the 25th anniversary of the founding of the 
National Science Teachers Association, which came into being in 1944 
through a merger of the American Council of Science Teachers, a 
department of the National Education Association and the American 
Science Teachers Association, an affiliate of the American Association for 
the Advancement of Science. In the past quarter century the Association 
has served a unified science teaching profession, elementary schools 
through the secondary schools and into the college level. 

Throughout the past year, the Association has reviewed its history 
through a series of inserts in its official journals. Through a series of Silver 
Symposia, held at more than a hundred locations in April of - 1969, the 
Association examined the relationships between science education today 
and the current problems of society. 

Designs for Progress is at once the final event of NSTA’s Silver 
Anniversary Year and the first event in the future history of the 
Association. Its view is toward the future, but with the greatest of 
empathy for the circumstances and for the individuals-administrators, 
teachers, students, and parents-caught up in today’s educational proc-ems 
while they strive toward the future. The authors have dealt with the 
present and future of science education from this perspective. Their 
recommendations are directed to the NSTA as well as to all others engaged 
in educational endeavors in science. As Elizabeth A. Simendinger points 
out in the final chapter, this is a task that can be accomplished only 
through the cooperation of science education and all other areas of the 
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school program. The NSTA, therefore, leaves its anniversary year with the 
intention of embarking on the path counseled by the authors of the 
following chapters. It accepts the recommendations of the authors as 
authoritative counsel rather than as a statement of official adopted policy 
of the Association itself. 

For the preparation of this book, thanks are due to the authors; to 
David P. Butts and Elizabeth A. Simendinger, who also served as editors; 
to John S. Richardson, Alfred B. Garrett, F. James Rutherford, Stanley E. 
Williamson, Norman Anderson, and Phyllis Magat who reviewed the 
manuscript; and to Mary E. Hawkins, NSTA associate executive secretary, 
for editorial work on the final manuscript. 

ROBERT H. CARLETON 
Executive Secretary 
National Science Teachers Association 

Washington, D.C. 

April, 1969 
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INTRODUCTION 



AT THE INCEPTION of the National Science Teachers Association in 
1945, the nation was concluding a tremendous war effort, and energies of 
many kinds were being released for reallocation in society. Moreover, two 
great philosophical shifts had thrust the world into a new era in regard to 
science. One, of course, was the psychological effect of the atomic bomb 
and the idea that men could harness nuclear energy. This shift was so sharp 
and so devastating that equilibrium is not yet achieved. The other great 
change resulted from the upwelling of science-based technology and 
medical advances into every cranny of our lives and culture. Radar, 
television, transistors, plastics, computers, antibiotics, and DDT not only 
catapulted new discoveries into our lives in technological form, but they 
also set in motion great changes in teaching and learning science and in 
efforts to organize the flood of new knowledge. Perhaps even more 
important than the new situation in the sciences will be the com- 
munications and social revolution being created by our electronic 
devices-computers and television and, since 1957, satellites. 

Many of the energies that flowed back into society after the war had 
been concerned with science-related research and development and 
naturally injected this science flavor into postwar life. They also brought a 
keen sense of the importance of highly and appropriately trained 
manpower. 

The tremendous increase in scientific knowledge and the increasing 
rapidity with which new knowledge was added to, or superseded, the old 
made it evident that educational programs at all levels must be reorganized 
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on two bases: pertinent content and self-renewal. For example, there was 
need for some built-in mechanism for a sort of molting process so that 
content no longer useful or pertinent, whether in practice or in the 
educational curriculum, could be abandoned in a smoothly flowing 
evolutionary process. 

Persons and organizations, such as the National Science Teachers 
Association, were available ai>d eager to attempt such a transformation of 
the educational program. The shifts in thinking brought about by nuclear 
energy and technology had created a receptive and interested public, and 
efforts for the reorganization of science sequences and curricula in the 
schools got under way rather easily. Another great impetus-the launching 
of the Soviet Union’s satellite, Sputnik-and the subsequent crash 
programs of federal funds for educational improvement through the Office 
of Education and the National Science Foundation made possible 
curriculum innovation unprecedented in scale and speed. 

The new science programs had two characteristics in common: 
preference for the abstract (theoretical) or “pure” science and involvement 
of the learner in direct inquiry. Scientists, particularly from universities 
and high schools, were heavily engaged in developing the new programs- 
first in physics, chemistry, and biology for secondary schools and then in 
programs for the elementary schools and junior high schools. In the past 
decade, thousands of schools have “adopted” the new programs, 
thousands of teachers have been given special training to teach the new 
programs or to update and upgrade their science knowledge, and millions 
of students have been introduced to science through the new courses. In 
addition to the new science curriculum programs, hundreds of school 
systems have become directly involved with their staff and pupils in local 
science curriculum revision. Publishing houses and the big “knowledge 
industry” combines have attempted to inject innovative approaches and 
materials into rhe educational process in science. 

It is probable that a self-renewing system has been achieved to some 
extent. The leadership of NSTA and others has established the idea that 
the great conceptual schemes of science are the most enduring base around 
which the science curriculum can be organized and new knowledge 
integrated into a meaningful, continuing structure. Many administrators 
and teachers have become aware of the changing nature of science and of 
the ingredients necessary to maintain first-rate programs. The public, for 
the most part, is at least respectful of science. 

Nevertheless, simultaneously with these achievements has come a 
realization that to some extent the curriculum makers have narrowed-or 
at least not broadened-the base of young people who grasp the relevance 
of science in their own lives. Nor have they achieved what is generally 
called scientific literacy” on the part of the general public. 
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Science is a basic and important aspect of man’s intellectual endeavor. 
It is also the basis underlying our technology as well as our increasingly 
frequent biological manipulations. Education in science cannot, therefore, 
be apart from the social and cultural turbulences which seem certain to be 
the characteristics of the next few decades. Accommodation with these 
forces and the continuing self-development of science programs will 
demand new designs for progress in science education. 

In this era of widening responsibility, it is essential that all who have a 
part in science education should concern themselves not only with what 
should be taught at what level, but with what happens between science 
and the student, between student and teacher, and between the teacher 
and science. The focus of this widened responsibility falls on science and 
society, on the interaction of students and teachers, and on the 
preparation of teachers. What are the various dimensions of this widening 
responsibility? What are the issues and problems to which science 
educators must address themselves to provide the level of scientific literacy 
needed in the next quarter century? What specific kinds of action are 
demanded? 

This book attempts to set forth such plans-designs that will benefit as 
equally as possible those who see science as a great lifelong intellectual 
adventuie and occupation and those who commit themselves to tech- 
nology. It must also serve those so desperately in need of greater 
understanding of their environments and the responsiveness of environ- 
ments to human actions. And, above all, science must gain the attention of 
those who lead in cultural, political, and educational decision-making. 
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HERMAN BRANSON 
Central State University 
Wilberforce, Ohio 

AM ERA 
OF 

WIDER RESPONSIBILITY 



“The art of progress is to preserve order amid change and 
to preserve change amid order. ” - Alfred North Whitehead 

THE THEME OF THIS BOOK is the relationship of change and progress 
within the kind of order that permits responsible action and experimenta- 
tion. The past 25 years have given science education a greatly enlivened 
domain within the total education scene, especially in the elementary and 
secondary schools. We have a viable base from which to continue to 
improve teacher competency and to innovate in curriculum and in 
instructional design. We have the beginnings of changes in education 
tactics and in motivation for the learner. We realize that competency 
withm any narrowly defined domain is not all that is required of today’s 
education. Knowledge should be a basis for decision making and for 
action. Science, for example, offers a rational base for decisions and for 
actions which, by the very nature of the interactions in society, will be 
taken with or without realization of or regard for the consequences. 

Is this nation adequately aware of the great influence science brings to 
bear on the affairs of man? No one quarrels seriously with the contention 
that a society s technology shapes the lives and minds of its citizens and 
that our technology rests on science. But what rationale guides the 
progression from science to technology— who decides which path is to be 
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